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RADIO PAGER 
CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application is a cx)ntinuation-in-part of U.S. Serial No. 09/245,437, filed on 
FebraaryS, 1999. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a radio pager for selectively displaying a 
number of different stored information sent by broadcasting. More particularly, the 
present invention relates to a radio pager including a rotary switch for allowing the user 
of the pager to search the stored information and search them in a desired order. 

[0003] Generally, a radio pager adaptive to broadcasting receives not only personal 
information including a telephone number to be called back by the user of the pager and 
a personal message, but also shared information including news and weather forecast 
and available with information services. The amount of shared information available 
fi*om information services and stored in the pager is too great for the user of the pager to 
easily search. The user, in many cases, selects desired information by pressing button 
switches arranged on the pager. However, pressing the button switches while watching 
a miniature LCD (Liquid Crystal Display) mounted on the pager is troublesome. 

[0004] Technologies relating to the present invention are disclosed in, e.g., Japanese 
Patent Laid-Open Publication No. 3-198537. 

SUMMARY OF THE INVENTION 

[0005] It is therefore an object of the present invention to provide a radio pager 
allowing the user of the pager to select a number of received information in either one 
of an ascending order and a descending order. 
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[0006] It is another object of the present invention to provide a radio pager allowing the 
user of the pager to select a number of received information in any desired order. 

[0007] It is a further object of the present invention to provide a radio pager allowing 
the user of the pager to search for desired information rapidly. 

[0008] A radio pager of the present invention includes a display for selectively 
displaying a number of received information sent by broadcasting. A selecting section 
allowing the user of the pager to select, by turning a rotary switch in a jog dial fashion, 
either one of an ascending order in which the received information are sequentially read 
from the oldest one to the newest one or a descending order in which they are 
sequentially read from the newest one to the oldest one. The radio pager also includes a 
interface means 20 for inputting various user commands for management of the stored 
or shared information. The radio page interface means 20 allows the user to confirm, 
delete, select, rearrange the stored or shared information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The above and other objects, features and advantages of the present invention 
will become more apparent from the following detailed description taken with the 
accompanying drawings in which: 

[0010] FIG. 1 is a block diagram schematically showing a radio pager embodying the 
present invention; 

[0011] FIG. 2 is a schematic block diagram showing a specific configuration of an 
operation controller included in the illustrative embodiment; 

[0012] FIG. 3 is an external view of the illustrative embodiment; 

[0013] FIG. 4 is an extemal view showing a rotary switch included in the illustrative 
embodiment; 
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[0014] FIG. 5 is a timing chart representative of the operation of the operation 
controller; 

[0015] FIG. 6 is a flowchart demonstrating a main routine to be executed by the 
illustrative embodiment; 

[0016] FIG. 7 is a flowchart showing a subroutine included in the main routine in 
detail; 

[0017] FIG. 8 is a view for describing the subroutine of FIG. 7; 

[0018] FIG. 9 is a flowchart showing another subroutine included in the main routine in 
detail; 

[0019] FIG. 10 is a view for describing the subroutine of FIG. 9; 

[0020] FIG. 1 1 is a flowchart showing another subroutine included in the main routine 
in detail; 

[0021] FIG. 12 is a view for describing the subroutine of FIG. 11; 

[0022] FIG. 13 is a flowchart showing another subroutine included in the main routine 
in detail; 

[0023] FIG. 14 is a view for describing the subroutine of FIG. 13; 

[0024] FIG. 15 is a flowchart showing another subroutine included in the main routine 
in detail; 

[0025] FIG. 16 is a view for describing the subroutine of FIG. 15; and 
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[0026] FIG. 17 shows an alternative embodiment of the present invention. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0027] Referring to FIG. 1 of the drawings, a radio pager embodying the present 
invention is shown and includes an antenna 2. An RF (Radio Frequency) section or 
receiving section 1 executes ampHfication, frequency conversion and demodulation 
with a radio wave coming in through the antenna 2. The radio wave is representative of 
personal information or broadcast shared information. A wave shaper 3 transforms a 
demodulated signal output from the RF section 1 to a signal capable of being processed 
by the following circuitry. A controller 4 executes various kind of control relating to 
the pager. 

[0028] Specifically, on receiving a call meant for the pager, the controller 4 alerts the 
user of the pager to the call incoming and displays received information. When a 
number of different information are stored in the pager. The controller 4 allows them to 
be read out from the oldest one to the newest one in an ascending order or allows them 
to be read out from the newest one to the oldest one in a descending order. Also, the 
controller 4 allows the user to set any desired order in which the information should be 
displayed and then search the information. 

[0029] A CPU (Central Processing Unit) 5 compares a received address number and an 
address number stored in a rewritable ID-ROM (Identification Read Only Memory) 6 
beforehand. Also, the CPU 5 stores received information (both personal and shared) 
and reads them out, a RAM (Random Access Memory) 7 sequentially stores broadcast 
information received and allows them to be read out. A driver 8 delivers an alert drive 
signal to each of a speaker 9, a vibrator 10, and an LED (Light Emitting Diode) 1 1 . In 
response, the speaker 9, vibrator 10 and LED 1 1 respectively produces an alert tone, 
vibrates and blinks so as to alert the user to the receipt of a call, 

[0030] An LCD driver 12 feeds a drive signal to an LCD (Liquid Crystal Display) 13. 
Specifically, the controller 4 delivers to the LCD driver 12 a signal representative of a 
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telephone number to be called back by the user, a message meant for the user or similar 
personal information or a signal representative of news, weather forecast or similar 
shared information available with an information service. The LCD driver 12 
transforms such a signal received from the controller 4 to a corresponding drive signal 
and feeds it to the LCD 13. In response, the LCD 13 displays the personal information 
or the shared information represented by the drive signal. 

[0031] A rotary switch (SW) 14 may be operated by the user in either one of directions 
A and B (see FIG. 3) for causing the stored information to be displayed in the ascending 
order or the descending order. An operation controller 1 5 is responsive to the user's 
operation of the rotary SW 14. The operation controller 15 delivers to the controller 4 
either a pulse addition signal or a pulse subtraction signal for reading the information 
stored in the RAM 7 and designated by an information number. Information numbers 
are output in the ascending order or the descending order in accordance with the 
operation of the rotary SW 14. 

[0032] FIG. 2 shows the operation controller 15 in detail. As shown, the operation 
controller 1 5 includes an identification 16 for identifying the direction of rotation of the 
rotary S W 14 and outputting a particular pulse for each angular position of the rotary 
SW 14. A switch 17 in the operation controller determines whether the information 
stored in the RAM 7 should be displayed in the ascending order or whether they should 
be displayed in the descending order. An adder 1 8 adds pulses output from the 
identification 16 and sends to the controller 4 the previously mentioned pulse addition 
signal for reading and displaying the above information in the ascending order. A 
subtracter 19 subtracts the output pulses of the identification 16 and sends to the 
controller 4 the previously mentioned pulse subtraction signal for reading and 
displaying the above information in the descending order. 

[0033] As shown in FIG. 3, the LCD 13 is mounted on the front of the pager while the 
rotary SW 14 is mounted on the top right portion of the pager. A rotary dial is 
associated with the rotary SW 14 and protrudes from the pager, so that the user can tum 
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it in the direction A or B, as desired. Specifically, as shown in FIG. 4, the rotary switch 
14 includes a body portion 14a including a rotary dial 14b. 

[0034] Leads 14c extend out from the body portion 14a and connected to stationary 
contacts and a movable contact not shown. 

[0035] In operation, when a broadcast signal is received via the antenna 2, the RF 
section 1 executes amplification, frequency conversion and demodulation with the 
received signal. The wave shaper 3 transforms the demodulated signal to a signal 
capable of being processed by the following circuitry and applies the transformed signal 
to the controller 4. The controller 4 reads the address number stored in the CD-ROM 6 
and compares it with an address number included in the received signal under the 
control of the CPU 5. If the two address numbers compare equal, the controller 4 
causes the driver 8 to drive the speaker 9, vibration 10, and LED 1 1, as stated earlier. 

[0036] The user may select one, two or all of the speaker 9, vibrator 10 and LED 1 1 
beforehand via the interface means 20 connected to the controller 4. In response to the 
alert drive signal received from the driver 8, the speaker 9 produces an alert tone, the 
vibrator 10 vibrates, and/or the LED 1 1 blinks. At the same time, the content of the 
call, e.g., a telephone number to be called back by the user or a message meant for the 
user is displayed on the LCD 13 via the LCD driver 12. 

[0037] The interface means 20 also is used to set various functions including a method 
of confirming received messages, and delete any stored information on command. In 
operation, the user inputs a delete command, a confirmation that the message is 
received, or read, through the interface means 20. In operation, the user inputs a 
command into the interface means 20 for a desired data management fimction. In 
response the controller 4 responds to the input command and causes the function to be 
executed. 
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[0038] More specifically, the content of the call is either one of personal information 
including a telephone number to be called back and a personal message and shared 
information available with an information service, as stated earlier. Such received 
information are sequentially written to the RAM 7 under the control of the controller 4 
and CPU 5. Subsequently, the operation controller 15 outputs a read operation signal in 
response to the user's operation of the interface means 20 and rotary SW14. On 
receiving the read operation signal, the controller 4 causes information designated by 
the read operation signal to be read out of the RAM 7 and displayed on the LCD 13 via 
the LCD driver 12. 

[0039] When the user turns the rotary switch 14 in the direction A or B, the stored 
information are sequentially displayed on the LCD 13 in the ascending order or the 
descending order, respectively. When the user watching the LCD 13 inputs a delete 
command on, e.g., the interface means 20, the information provided with a 
corresponding number and stored in the RAM 7 is deleted by control means. The user 
may also operate the interface means 20 to input either one of the ascending order and 
descending order, as stated earlier. 

[0040] A specific operation of the illustrative embodiment relating to the user's 
operation of the rotary SW 14 will be described hereinafter. The user tums the dial 14b 
of the rotary SW 14 in the desired direction A or B, as shown in FIGS. 2 and 4. The 
identification 16 and rotary SW 14 shown in FIG. 2 operate in interlocked relation to 
each other. As shown in FIG. 5, when the rotary SW 14 is tumed in the direction A, it 
outputs pulses on a terminal A-GND (ground) at predetermined intervals. At the same 
time, the rotary SW 14 outputs pulses on a terminal B-GND which are delayed fi-om the 
above pulses by a period of time T. On the other hand, when the rotary SW 14 is tumed 
in the direction B, it outputs pulses on the terminal B-GND at preselected intervals 
while outputting pulses delayed firom such pulses by the period of time T on the 
terminal A-GND. 
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[0041] The pulses output from the rotary SW 14 are input to the identification 16 of the 
operation controller 15. The identification 16 identifies the direction A or B on the 
basis of the delay (phase delay) T of the pulses. Further, the adder 1 8 adds or the 
subtracter 19 subtracts 19 the pulses input from the identification 16 via the switch 17. 
A pulse addition signal output from the adder 18 or a pulse subtraction signal output 
from the subtracter 1 9 is delivered to the controller 4. The controller 4 receiving the 
pulse addition signal or the pulse subtraction signal sequentially reads the information 
out of the RAM 7 in the ascending order or the descending order. That is, the controller 
4 sequentially reads out the information designated by sums output from the adder 1 8 or 
differences output from the subtracter 19, while causing the read information to appear 
on the LCD 13. 

[0042] The user operates the SW 14 to select either one of the ascending order and 
descending order for reading the information out of the RAM 7 via the controller 4. 
That is, based on the direction of rotation of SW14 and the output of the identification 
16 user causes the switch 17 to select either one of the adder 18 and subtracter 19. For 
example, when the user turns the dial 14b in the direction A, the pulse addition signal 
representative of a sum output from the adder 18 is fed to the controller 4 in accordance 
with the reading order selected by the user. 

[0043] When the user tums the dial 14b in the direction B, the subtracter 19 delivers the 
pulse subtraction signal representative of a difference output from the subtracter 19 is 
fed to the controller 4. The controller 4 received the sxmi or the difference controls the 
CPU 5 in order to read, among the information stored in the RAM 7, the information 
designated by a number corresponding to the sum or the difference. This allows the 
CPU 5 to sequentially read the information out of the RAM 7 in the ascending order, 
i.e., from the oldest one to the newest one or the descending order, i.e., from the newest 
one to the oldest one. Such information are sequentially sent to and displayed on the 
LCD 13 via the LCD driver 12 under the control of the controller 4. 
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[0044] As stated above, the user can easily select any one of various information, both 
personal and shared, by operating the rotary switch 14 in a jog dial fashion. That is, the 
user can search for desired information easily and rapidly. 

[0045] The illustrative embodiment allows the user to set even a desired order in which 
the numerous information stored in the RAM 7 should be read and displayed, as 
follows. This altemative procedure will be described specifically with reference to FIG. 
6. As shown, the user operates the interface means 20 for conmianding the controller 4 
which of the newest and oldest received information stored in the RAM 7 should be 
displayed first (step SI). In response, the controller 4 determines the information to be 
displayed first (step S2). Then, the pager waits for the receipt of information (step S3a 
or S3b). On the receipt of information sent by broadcasting, the information is written 
to the RAM 7 (step S4a or S4b). The controller 4 determines whether or not n different 
information are present in the RAM 7 (step S5 or S6). 

[0046] Subsequently, the controller 4 executes one of steps S7-S10 (subroutines (A) - 
(D) which will be described later) for storing the received information and setting the 
number of information to display first when the user selects and confirms unconfirmed 
information (step S7, S8, S9 or SIO). Thereafter, when the pager is waiting for 
information, the user operates the interface means 20 in order to confirm unconfirmed 
information provided with a confirmation flag of (logical) ZERO or (logical) ONE 
(steps SI 1 and SI 2). The information designated by the set number appears on the LCD 
13 (step S13, S14, S15, S16 or S17). When the unconfirmed information is confirmed, 
by the user, it is provided with the confirmation flag of ZERO. When the unconfirmed 
information is left unconfirmed, it is provided with the confirmation flag of ONE. 

[0047] FIG.. 7 shows the step S7 or subroutine (A), FIG. 6, in detail while FIG. 8 shows 
a specific information storage area included in the RAM 7 for describing the subroutine 
(A). Information number #j (integer lying in the range of i < j < n) is attached to the 
oldest received information whose confirmation flag is ZERO. Assume that the user 
sets the newest one of unconfirmed information, and that n or more information have 
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already been stored in the RAM 7 (Yes, step S5). Then, on the receipt of new 
information, the controller 4 deletes the oldest confirmed information #j and replaces 
information numbers #(j+l) through #n with #j through #(n — 1), respectively (step 
S7a). Subsequently, the controller 4 stores the received information in the RAM 7 as 
information #n (step S7b) and sets #n designating information to be displayed first at 
the time of user's confirmation (step S7c). When the user manipulates the pager 
waiting for information in order to see information, the information #n is displayed first 
(steps SI 1, S12 and S13, FIG. 6). 

[0048] Specifically, FIG. 8 shows a condition of the information storage area before 
receipt (a) and a condition of the same after receipt (b). As shown, when information 
"PQR" is newly received in the condition (a), information #3 through #5 are 
respectively shifted to positions indicated by #2 through #4, as indicated by an arrow. 
At the same time, the information "PQR" is stored in a position indicated by #5. In the 
resulting condition (b), #5 is set as n designating information to be displayed first. 

[0049] FIG. 9 shows the step S8 or subroutine (B). FIG. 6, in detail while FIG. 10 
shows the information storage area of the RAM 7 for describing the subroutine (B). 
Assume that the user sets the newest one of unconfirmed information, but the number of 
information stored in the RAM 7 is smaller than n (No, step S5). Then, on the receipt of 
new information, information number #lc (integer lying in a range of 1 ^ k < n) is 
attached to the new information (step S8a). The controller 4 sets #k designating 
information to be displayed first at the time of user's confirmation (step S8b). When the 
user manipulates the pager waiting for information in order to see information, via 
either SW 14 or the interface means 20 the information #k is displayed first (steps SI 1, 
S12andS14, FIG. 6). 

[0050] Specifically, FIG. 10 shows a condition ofthe information storage area before 
receipt (a) and a condition of the same after receipt (b). As shown, when information 
"PQR" is newly received in the condition (a), the information "PQR" is stored. In a 
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position indicated by #4. In the resulting condition (b), #4 is set as k designating 
information to be displayed first. 

[0051] FIG. 1 1 shows the step S9 or subroutine (C), FIG. 6, in detail 310 while FIG. 12 
shows the information storage area included in the RAM 7 for describing the subroutine 
(C). Information number #h (integer lying in the range of i < h < n) is attached to the 
oldest received information whose confirmation flag is ZERO. Also, information 
number #i (integer lying in a range of 1 < i < n; h ;t 1) is attached to the oldest received 
information whose confirmation flag is ONE. 

[0052] Assume that h is smaller than /, that the user sets the oldest one of unconfirmed 
information, and that n or more information have already been stored in the RAM 7 
(Y es, step S6). Then, on the receipt of new information, the controller 4 deletes the 
oldest confirmed information #h and replaces information numbers #(h+l) through #n 
with #h, through #(n-l), respectively (step S9a). Subsequently, the controller 4 stores 
the received information in the RAM 7 as information #n (step S9b) and sets #(i -1) 
designating information to be displayed first at the time of user's confirmation (step 
S9c). When the user manipulates the pager waiting for information in order to see 
information, the information #(i -1) is displayed first (steps SI 1, S 12 and SI 5, FIG. 6). 

[0053] Specifically, FIG. 12 shows a condition of the information storage area before 
receipt (a) and a condition of the same after receipt (b). As shown, when information 
'TQR" is newly received in the condition (a), information #2 through #5 are 
respectively shifted to positions indicated by #1 through #4, as indicated by an arrow. 
At the same time, the information "PQR" is stored in a position indicated by #5. In the 
resuhing condition (b), #(i -1) = 2 designating information to be displayed first is set. 

[0054] FIG. 13 shows an alternative subroutine (C) while FIG. 14 shows the 
information storage area of the RAM 7 associated therewith. Again, information 
number #h (integer lying in the range of i < h < n) is attached to the oldest received 
information whose confirmation flag is ZERO. Also, information number #i (integer 

1 1 G:\Nec\977\124I3Z\SPEai2413Z.SPEC.RTF 



lying in a range of 1 < i < n; h 9^ 1) is attached to the oldest received information whose 
confirmation flag is ONE. 

[0055] Assume that h is smaller than i, that the user sets the oldest one of unconfirmed 
information, and that n or more information have already been stored in the RAM 7 
(Y es, step S6). Then, on the receipt of new information, the controller 4 deletes the 
oldest confirmed information #h and replaces information numbers #h through "(n - 1) 
with #h through #(n-l), respectively (step S9a). Subsequently, the controller 4 stores 
the received information in the RAM 7 as information #n (step S9b) and sets #i 
designating information to be displayed first at the time of user's confirmation (step 
S9c). When the user manipulates the pager waiting for information in order to see 
information, the information #i is displayed first (steps SI 1, S 12 and SI 6, FIG. 6). 

[0056] Specifically, FIG. 14 shows a condition of the information storage area before 
receipt (a) and a condition of the same after receipt (b). As shown, when information 
"PQR" is newly received in the condition (a), information #4 and #5 are respectively 
shifted to positions indicated by #3 and #4, as indicated by an arrow. At the same time, 
the information "PQR" is stored in a position indicated by #5. In the resulting 
condition (b), # i =1 designating information to be displayed first is set. 

[0057] FIG. 15 shows the step SIO or subroutine (D), FIG. 6, in detail while FIG. 16 
shows the information storage area of the RAM 7 associated therewith. As shown, 
assume that the user sets the oldest one of unconfirmed information, and that the 
number of information stored in the RAM 7 is smaller than n (No, step S6). Then, on 
the receipt of new information, the controller 4 stores the received information in the 
RAM 7 as information #p (integer lying in the range of 1< p < n) (step SlOa) and sets 
#m designating information to be displayed first at the time of user's confirmation (step 
S 1 Ob). When the user manipulates the pager waiting for information in order to see 
information, the information #m is displayed first (steps SI 1, S 12 and SI 7, FIG. 6). 
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[0058] Specifically, FIG. 16 shows a condition of the information storage area before 
receipt (a) and a condition of the same after receipt (b). As shown, when information 
"PQR" is newly received in the condition (a), the information "PQR" is stored in a 
position indicated by #3. In the resulting condition (b), #m = 2 designating information 
to be displayed first is set. 

[0059] As stated above, the user can cause the pager to select and display numerous 
stored information, both personal and shared, in any desired order simply by turning the 
rotary switch 14 in a jog dial fashion. This promotes easy and efficient search and 
therefore rapid selection of desired information. Furthermore, the user is capable to 
select, confirm, and delete, numerous stored information, in any order by including a 
specific conmiand via the interface means 20. 

[0060] An altemative embodiment of the present invention is as follows. The rotary 
switch 14, FIG. 1, is operated by the user in a jog dial fashion in order to see the 
personal or shared information received. FIG. 17 shows a specific picture to appear on 
the LCD 1 3 when the operator operates the interface means 20 in a preselected manner. 
As shown, the picture includes ''NEW and "OLD" representative of the newest 
information and oldest information, respectively, and numbers "1" and "2". The user 
watching such a picture touches the number "1" or "2" for selecting the newest 
information **NEW" or the oldest information "OLD", respectively. 

[0061] After the above selection, the user can tum the dial 14b of the rotary switch 14 
in the direction A or B in order to select the information stored in the RAM 7 in the 
ascending order or the descending order. At this instant, the picture shown in FIG. 17 
clearly shows the user the ascending order to the descending order selected. 

[0062] In sunmiary, in accordance with the present invention, a radio pager displays a 
number of stored information in the ascending order or the descending order selected by 
the user on a rotary switch included in the pager. In addition, the pager allows the user 
to see any desired information first by rearranging the information in a storage area on 
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the basis of an information number, a confirmation flag and a content, by inputting the 
command via the interface means 20. The user can therefore select personal and shared 
information stored in the pager by turning the rotary switch in a jog dial fashion in the 
ascending order or the descending order or even in any desired order. The user can also 
input various commands through the interface means 20 for managing stored 
information and select the manner in which the radio pager notifies the user that new 
message has been received. This enhances easy and efficient search and rapid 
information selection. 

[0063] Various modifications will become possible for those skilled in the art after 
receiving the teachings of the present disclosure without departing fi'om the scope 
thereof. 
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